Attorney: Jun-Young E. Jeon ^ 
Docket No.: 51374/JEJ/B600 [ 
lnventor{s): Alexander G. Maclnnis, et al. 
Title: Apparatus and Method for Blending Graphics , 
and Video Surfaces I 
Sheet 1 of 37 | 

I 





Attorney: Jun-Young E. Jeon 

Docket No.: 51374/JEJ/B600 . 

Inventor(s): Alexander G. Maclnnis. et al. 

Title: Apparatus and Method for Blending Graphics 

and Video Surfaces 

Sheet 2 of 37 




Attorney: Jun- Young E. Jeon >j 
Docket No. : 51 374/JE J/B600 
Inventor(s): Alexander G. Macinnis, et al. 
Title: Apparatus and Method for Blending Graphics 
and Video Surfaces 

Sheet 3 of 37 




Attorney: J un- Young E. Jeon 

Docket No.: 51374/JEJ/B600 

Inventor(s): Alexander G. Maclnnis, et al. 

Title: Apparatus and Method for Blending Graphics 

and Video Surfaces 

Sheet 4 of 37 



J 




Attorney: Jun-Young E. Jeon ^ 

Docket No.: 51374/JEJ/B600 

Inventor(s): Alexander G. Maclnnis, et al. 

Title: Apparatus and Method for Blending Graphics 

and Video Surfaces 

Sheet 5 of 37 



O 
liJ 
> 



CD 





T— 

J 
► 


ILTER 


> o 




u. 




lAIVdQS 



Attorney: Jun-Young E. Jeon '^ 

Docket No.: 51374/JEJ/B600 

Inventor(s): Alexander G. Maclnnis. et al. 

Title: Apparatus and Method for Blending Graphics 

and Video Surfaces 

Sheet 6 of 37 



lO 
CM 

(0 

o 

UJ 

o 

Q 



Z 2 CM 

^ 6> 

O ^ 
u. 




• ■ 

in 



0^ 
O 

O 

o 

o 
a 



o 

^ 1 1^ 

Q 



— r! CM 



WINDOW 
Y-START 
[9:0] 


WINDOW 
X-START 
[9:0] 


X o 


X Q 


WINDOW 
Y-END 
[20:11] 


WINDOW 
X-SIZE 
[20:11] 




X o 


WINDOW 
ALPHA 
[29:22] 


BLANK 
START 

[25:22] 






NOT 
USED 





(D 

LL 



Q 
O 



CM 

Q 
O 



Q. 



CO 
Q 

O gu. 



tu 



Attorney: Jun-Young E. Jeon ^ 
Docket No.: 51374/JEJ/B600 
Inventor(s): Alexander G. Maclnnis, et al. ' 
Title: Apparatus and Method for Blending Graphics i 
and Video Surfaces 

Sheet 7 of 37 | 



300f 
300e 
300d 
300c 
300b 
300o^ 



8 WINDOW DESCRIPTORS 

300h 
300g 




SMALLEST WD 
PARAMETERS 



•302 



SMALLEST WD 
PARAMETERS 



DMA 

(ASSEMBLE 
HEADER AND 
REQUEST MEM- 
ORY DATA) 



WD HEADER. 
GFX DATA 




WD HEADER. 
GFX DATA 



G 
F 
X 



D 
I 

S 
P 



Attorney: Jun-Young E. Jeon ^ 
Docket No.: 51374/JEJ/B600 
Inventor(s): Alexander G. Maclnnis, et al. 
Title: Apparatus and Method for Blending Graphics 
and Video Surfaces 

Sheet 8 of 37 



310 



312 




314 



LOAD WD FROM 
MEMORY 



316 



SEND NEW LINE 
HEADER 



CLEAR 
WIN 
DONE 


ALL 8 

UNE 

FLAGS 






INCREMENT 
LINE^COUNT 










CLEAR NEW WD 
UPDATE FLAG 
&: COUNTER 






UPDATE NEW WD 
FROM MEMORY 



346 



348 



SORT WO 




326 



SEND NEW WIN 
HEADER 

I 



330 



REQ MEMORY & 
SEND GFX DATA 



REQ MEMORY 
& SEND GLUT 
DATA & 
CLUT_WR 
STROBE 




338- 



SET WIN UNE 
DONE FLAG TO 
THIS WD 



340 



342 




SET WD DONE 
FLAG 



336- 



SET NEW WD 
UPDATE FLAG 
& INCREMENT 
WD UPDATE 
COUNTER 



YES 



344 



FIG. 8 



Attorney: Jun-Youhg E. Jeon ^ 
Docket No.: 51374/JEJ/B600 
Inventor(s): Alexander G. Maclnnis, et ai. 
Title: Apparatus and Method for Blending Graphics 
and Video Surfaces 

Sheet 9 of 37 




FIG. 9 



Attorney: Jun-Young E. Jeon 

Docket No.: 51374/JEJ/B600 

Inventor(s): Alexander G. Maclnnis. et al. 

Title: Apparatus and Method for Blending Graphics 

and Video Surfaces 

Sheet 10 of 37 




Attorney: Jun-Young E. Jeon 

Docket No.: 51374/JEJ/B600 

Inventor(s): Alexander G. Maclnnis, et al. 

Title: Apparatus and Method for Blending Graphics 

and Video Surfaces 

Sheet 11 of 37 




Attorney: Jun-Young E. Jeon A 
Docket No.: 51374/JEJ/B600 
Inventor(s): Alexander G. Maclnnis, et al. 
Title: Apparatus and Method for Blending Graphics 
and Video Surfaces 

Sheet 12 of 37 





V 



I- 
co 

a 

m 
o 

HI 



Ui 
H 

o 

IIJ 



Q 

o 



o 



Attorney: Jun-Young E. Jeon 

Docket No.: 51 374/JEJ/B600 . 

inventor(s)- Alexander G. Maclnnis. et al. 

Titll Apparatus and Method for Blending Graphics 

and Video Surfaces ^ , _ , 

Sheet 13 of 37 




in 



CM 



to 



GRAPHICS LINE BUFFER 
CONTROLLER 



o 
z <^ 

S u. 

OQ 



00 

o 
in 





Attorney: Jun-Young E. Jeon 
Docket No.: 51374/JEJ/B600 
Inventor(s): Alexander G. Maclnnis, et al. 
Title: Apparatus and Method for Blending Graphics 
and Video Surfaces 

Sheet 14 of 37 




RESET 
LINE BUFFERS 



524 



LOAD LINE BUFFERS-^X./ goc 
WITH GRAPHICS 




528 



LINE BUFFERS 
RELEASED 




530 



CLOCK SWITCHING 



I 



^^^534 



LINE BUFFERS 
TO GFX FILTER 




/^'X^536 



538 



YES 



FIG. 14 



Attorney: Jun-Young E. Jeon ^ 
Docket No.: 51374/JEJ/B600 , 
Inventor(s): Alexander G. Maclnnis, et al. 
Title: Apparatus and Method for Blending Graphics 
and Video Surfaces 

Sheet 15 of 37 I 




Attorney: Jun- Young E. Jeon 

Docket No.: 51374/JEJ/B600 

Inventor(s): Alexander G. Maclnnis, et al. 

Title: Apparatus and Method for Blending Graphics 

and Video Surfaces 

Sheet 16 of 37 




Attorney: J un- Young E. Jeon 

Docket No.: 51374/JEJ/B600 

Inventor(s): Alexander G. Maclnnis, et al. 

Title: Apparatus and Method for Blending Graphics 

and Video Surfaces 

Sheet 17 of 37 



START 



RENDER GLYPHS AT 
HIGH RESOLUTION 



650 



FILTER THE GLYPHS 

TO GENERATE 
MULTI-LEVEL VALUES 




652 



654 



YES 



NO 



656 



REDUCE THE NUMBER 
OF BITS 



USE MULTI-LEVEL 
VALUES AS 
ALPHA BLEND VALUES 



658 



FIG. 17 



Attorney: Jun-Young E. Jeon 
Docket No.: 51374/JEJ/B600 
Inventor(s): Alexander G. Maclnnis, et al. , 
Title: Apparatus and Method for Blending Graphics, 
and Video Surfaces _ , „^ 
Sheet 18 of 37 




00 
LL 



o 

Q 
< 



CO 

1^ 



Attorney: J un- Young E. Jeon ^ 

Docket No.: 51374/JEJ/B600 

Inventor(s): Alexander G. Maclnnis, at al. 

Title: Apparatus and Method for Blending Graphics 

and Video Surfaces 

Sheet 19 of 37 




Attorney: Jun- Young E. Jeon " 
Docket No.: 51374/JEJ/B600 
Inventor(s): Alexander Q. Maclnnis, et al. 
Title: Apparatus and Method for Blending Graphics 
and Video Surfaces 

Sheet 20 of 37 

J 



O 




Attorney: Jun- Young E. Jeon ^ 
Docket No.: 51374/JEJ/B600 i 
Inventor(s): Alexander G. Maclnnis, et al. I 
Title: Apparatus and Method for Blending Graphics 
and Video Surfaces 

Sheet 21 of 37 




CM 



Attorney: Jun- Young E. Jeon ^ 

Docket No.: 51374/JEJ/B600 

Inventor(s): Alexander G. Maclnnis, et al. 

Title: Apparatus and Method for Blending Graphics 

and Video Surfaces 

Sheet 22 of 37 




Attorney: J un- Young E. Jeon ^ 

Docket No.: 51374/JEJ/B600 

Inventor(s): Alexander G. Maclnnis. et al. 

Title: Apparatus and Method for Blending Graphics 

and Video Surfaces 

Sheet 23 of 37 




COUNTS SAMPLES 




FIG. 23 



Attorney: Jun-Young E. Jeon ^ 
Docket No.: 51374/JEJ/B600 | 
Inventor(s): Alexander G. Maclnnis, et al. j 
Title: Apparatus and Method for Blending Graphics 
and Video Surfaces 

Sheet 24 of 37 

INPUT 



m 

< 
o 



o 

Q 




802 



SCALE 
DOWN 



CAPTURE IN 
MEMORY 



UJ 

_j 
< 
o 

(0 

z 

o 
a 




OUTPUT 



OUTPUT 



FIG 



Attorney: Jun-Young E. Jeon ] 
Docket No.: 51374/JEJ/B600 ! 
!nventor(s): Alexander G. Maclnnis, et al. | 
Title: Apparatus and Method for Blending Graphics 
and Video Surfaces ! 

Sheet 25 of 37 j 

I 

J 





Attorney: Jun-Young E. Jeon ^ 
Docket No.: 51374/JEJ/B600 , i 

Inventor(s): Alexander G. Maclnnis, et al. 
Title: Apparatus and Method for Blending Graphics! 
and Video Surfaces , ! 

Sheet 26 of 37 




CM 

d 



UJ 








3 O 


H St 


< 




O 





CM 




MUX 3 




r 



UJ UJ 

>8 



00 



n 

00 



0^ UJ 
(0 UJ 



3Nn 



. IL 

0 UJ 

1 O 
C 



OQ 
o 

00 



J 



ill 
-J 
< 
O 
(O 



MUX 2 




O 

UJ 

9 
> 

X 
(D 
3 
O 

X 
H 

CO 
(0 

< 

Q. 




Attorney: Jun-Young E. Jeon ^ 
Docket No.: 51374/JEJ/B600 i 
Inventor(s): Alexander G. Maclnnis, et al. 
Title: Apparatus and Method for Blending Graphics 
and Video Surfaces 

Sheet 27 of 37 



J 





Attorney: Jun-Young E. Jeon ] 
Docket No.: 51374/JEJ/B600 j 
Inventor(s): Alexander G. Maclnnis, et al. | 
Title: Apparatus and Method for Blending Graphics t 
and Video Surfaces - 
Sheet 28 of 37 

} 



C 



RESET 



902 



BLEND GRAPHICS 



904 



FILTER 
GRAPHICS WINDOW 



906 



BLEND 
GRAPHICS WINDOW, 
VIDEO AND BKGND 



908 



FIG. 28 



Attorney: Jun-Young E. Jeon 

Docket No.: 51374/JEJ/B600 

Inventor(s): Alexander G. Maclnnis, etal. 

Title: Apparatus and Method for Blending Graphics 

and Video Surfaces 

Sheet 29 of 37 




Attorney: Jun-Young E. Jeon ^ 
Docket No.: 51374/JEJ/B600 i 
Inventor(s): Alexander G. Maclnnis, etal. | 
Title: Apparatus and Method for Blending Graphics 
and Video Surfaces 

Sheet 30 of 37 



952 



954 



950 



DRAW NEXT PIXEL 



956 



DISPLAY PASS-THRU 
VIDEO OUTSIDE THE 
ACTIVE AREA 



958 



DISPLAY BACKGROUND 
COLOR 



960 



BLEND PASS-THRU 
VIDEO JNSIDE THE 
ACTIVE AREA 



962 



BLEND VIDEO 
WINDOW 



964 



BLEND GRAPHICS 
WINDOW 



970 



968 

FIG. 30 



Attorney: Jun-Young E. Jeon ^ 
Docket No.: 51374/JEJ/B600 \ 
Inventor(s): Alexander G. Maclnnis, et al. j 
Title: Apparatus and Method for Blending Graphics : 
and Video Surfaces i 
Sheet31of37 i 

I 



CO 

X HI 
< d 

LL 



CO 

d 




Attorney: Jun>Young E. Jeon ^ 

Docket No.: 51374/JEJ/B600 

lnventor(s): Alexander Q. Maclnnis, et al. 

Title: Apparatus and Method for Blending Graphics 

and Video Surfaces 

Sheet 32 of 37 




CN 
O 



o 



CO 

Gt: 



O 

o 



Mill 



• • • 




• • • 



CO 

o 



V 



CD 



• • • 



O UJ 




Attorney: Jun-Young E. Jeon ^ 
Docket No.: 51374/JEJ/B600 i 
Inventor(s): Alexander G. Maclnnis, et al. ! 
Title: Apparatus and Method for Blending Graphics 
and Video Surfaces 

Sheet 33 of 37 




O 

CO 



(0 
CO 




\ 



CO 



o 



■o 

CO 



H 
(O 
UJ 

O 
in 

a. 
o 





<N 


CO 




in 












CO 


(0 




v> 


(0 

























Attorney: Jun- Young E. Jeon ^ 

Docket No.: 51374/JEJ/B600 

Inventor(s): Alexander G. Maclnnis, et al. 

Title: Apparatus and Method for Blending Graphics I 

and Video Surfaces 

Sheet 34 of 37 ' 

i 

J 



00 



o 



in 






CO UJ 
Z) O 
O > 

3 



Z liJ 

P to 

O Q. 

o o 



UJ 



ZD 

o 

lU 
01 



UJ 



3 
Q. 
O 



>- 
H 

g 

CL 



1^ 

Q. 

O Q. 



UJ 

IS 

(0 



Attorney: Jun-Young E. Jeon 

Docket No.: 51374/JEJ/B600 

Inventor(s): Alexander G. Maclnnis, et al. 

Title: Apparatus and Method for Blending Graphics 

and Video Surfaces 

Sheet 35 of 37 



J 




LL 



lO 



CO 



CM 



Attorney: Jun-Young E. Jeon 
Docket No.: 51374/JEJ/B600 
Inventor(s): Alexander G. Maclnnis, at al. i 
Title: Apparatus and Method for Blending Graphics' 
and Video Surfaces 

Sheet 36 of 37 



HIGHEST PRIORITY 



CPU READ REQUEST WITH 
BLOCKOUT COUNTER 



11 70 
1 172 



GFX/WD READ REQUEST WITH 
BLOCKOUT COUNTER 



1 174 



ROUND ROBIN ARBITRATION 
FOR 2 CLIENTS 



1 176 



VIDEO WINDOW READ 
REQUEST 



VIDEO CAPTURE WRITE 
REQUEST • 



11 82 
1 190 



REFRESH REQUEST 



I 



1 178 



1 180 



AUDIO READ REQUEST 

~T 



CPU READ REQUEST 



GFX ACCELERATOR REQ. 



ROUND ROBIN ARBITRATION 
FOR 5 CLIENTS 



1 184 
1 186 



CPU WRITE REQUEST 



GFX/WD READ REQUEST 



1 188 



DMA READ/WRITE REQUEST 



FIG. 3 6 



LOWEST PRIORITY 



Attorney: Jun-Young E. Jeon ^ 
Docket No.: 51374/JEJ/B600 i 
Inventor(s): Alexander G. Maclnnis, et al. 
Title: Apparatus and Method for Blending Graphics 
and Video Surfaces 

Sheet 37 of 37 




CO 





